(19) 



J 



(12) 



Europfliscties Patentamt 
European Patent Office 
Office europeendes brevets (11) EP 1 010 510 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

21.06.2000 Bulletin 2000/25 

(21) Application number: 99124062.3 

(22) Date of filing: 10.12.1999 



(51) int. a 7 : B29C 33/38, B29C 33/42 
// B29L30:00 



(84) Designated Contracting States: 


(72) Inventor: 


ATBECHCYDE DKESRFRGBGR IEITULU 


Sano, Takuzou, 


MCNLPTSE 


The Yokohama Rubber Co., Ltd. 


Designated Extension States: 


Hiratsuka-shi, Kanagawa-ken (JP) 


ALLTLVMKROSI 






(74) Representative: HOFFMANN - ETTLE 


(30) Priority: 10.12.1998 JP 35154798 


Patent- und Rechtsanwdtte 




Arabellastrasse 4 


(71) Applicant 


81925 Munchen (DE) 


THE YOKOHAMA RUBBER CO., LTD. 


Tokyo, 105 (JP) 





(54) Metallic mold for tire curing, and process for producing the same 



(57) A metallic mold (1) for tire curing is disclosed, 
which comprises a plurality of pieces (3) for forming a 
tread pattern of a tire by sections, the pieces being fixed 
to a back block (4) and arranged in an annular form. In 
this case, each piece is composed of a plurality of piece 
block layers (3a,3b) laminated by performing a plurality 
of shots of die casting for metallic materials, and a very 
small gap (h) is formed in a joined portion between the 
piece blocks by means of coagulation and contraction of 
the metallic materials. Because of this constitution, for- 
mation of a gap having necessary exhaust performance 
in an optional position of a molding surface can be facil- 
itated. Accordingly, an appearance of a produced tire 
can be improved without preventing spew formation, 
and the production of defectives can be reduced during 
curing and molding. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a metallic 
mold for tire curing, which includes a plurality of pieces 
used to form a tire tread pattern by sections, and a proc- 
ess for producing the same. More specifically, the inven- 
tion relates to a metallic mold for tire curing, which is 
capable of improving an appearance of a produced tire 
by preventing spew formation, and also capable of 
reducing the production of defectives during curing and 
molding, and a process for producing the same. 
[0002] Conventionally, reganfing a sector mold 
used as one of metallic molds for tire curing, a sector is 
formed by arranging a plurality of pieces in an adjacent 
relation to each other, the pieces having concave parts 
and convex parts corresponding to a prof Qe of a tread 
section of a produced tire, and then fixing these pieces 
to a back block. Then, an annular sector mold is made 
by interconnecting a plurality of such sectors. 
[0003] It has been known that during tire curing and 
molding, air is left or gas is generated between an outer 
peripheral surface of the tire and a molding surface of 
the metallic mold to form very small concaves in the sur- 
face of the produced tire and, consequently, a defective 
product is produced. To deal with this problem, an air 
vent through-hole called a vent hole or an exhaust 
groove called a vent groove has conventionally been 
formed in the molding surface of the metallic mold. 
[0004] However, a rubber material flows into the 
vent hole or the vent groove during tire curing and mold- 
ing to form spews (or flashes: whisker-like protruding 
portions) in the surface of the produced tire. This neces- 
sitated finishing work to be carried out for removing the 
spews after molding. But even the removal of the spews 
didnt erase traces thereof. Thus, an appearance of the 
produced tire was damaged, and tire noises were 
increased. 

[0005] Under these circumstances, in recent years, 
in order to improve an appearance of the tire and reduce 
the production of defectives during tire curing and mold- 
ing, a spewless mold including a slit vent composed of a 
very small gap has been made available without forming 
any vent holes or vent grooves in the molding surface. 
[0006] Regarding such a spewless mold, for exam- 
ple, the fallowings have been presented: (D Japanese 
Patent LaidOpen Hei 4 (1992) 223108 (Title of the 
Invention: METALLIC MOLD FOR CURING UNCURED 
TIRE CARCASS, PROCESS FOR PRODUCING THE 
SAME, AND TIRE CURING PROCESS USING THE 
SAME); and ® Japanese Patent Laid-Open Hei 10 
(1998) 24423 (Title of the Invention: METALLIC MOLD 
FOR TIRE CURING, AND PROCESS FOR PRODUC- 
ING THE SAME). 

[0007] The process disclosed in the former inven- 
tion (J) is for assembling back blocks for forming a tire 
tread pattern by sections divided in a pitch, and then 



sucking air existing between the tire and a metallic mold 
through a gap provided between back blocks. The proc- 
ess disclosed in the latter invention @ is for casting a 
matrix metal (aluminum) to form a pattern piece around 

5 a core piece of a different kind of metal (SS400), and 
then discharging air through a gap formed at a tire cur- 
ing temperature (160°) based on a difference in a linear 
thermal expansion coefficient between the metals. In 
addition, for a slit vent mold, there is available a method 

w of venting air by providing a level difference between 
pieces by means of machine work or inserting a spacer 
between the pieces. 

[0008] However, in the case of the invention ® , it 
is difficult to secure a proper air vent in an optional posi- 
ts tion, and it is always necessary to install a vacuum 
device or the like as exhaust means. In the case of the 
invention @ , a sufficient volume must be provided for 
forming a gap based on a difference in a linear thermal 
expansion coefficient between the metals, and it is diffi- 
20 cult to secure a necessary gap quantity in an optional 
position. Thus, it is difficult to substantially vent air from 
the metallic mold. 

SUMMARY OF THE INVENTION 

25 

[0009] It is an object of the present invention to pro- 
vide a metallic mold for tire curing, which is capable of 
facilitating formation of a gap having necessary exhaust 
performance in an optional position in a molding sur- 

30 face, thus preventing spew formation to improve an 
appearance of a produced tire, and also capable of 
reducing production of defectives during curing and 
molding, tt is another object of the invention to provide a 
process for producing the metallic mold. 

35 [0010] In order to achieve the above object, in 
accordance with the present invention, a metallic mold 
for tire curing comprises a plurality of pieces for forming 
a tread pattern of a tire by sections, the pieces being 
fixed to a back block and arranged in an annular form. In 

40 this case, each of the pieces is composed of a plurality 
of piece block layers laminated by performing a plurality 
of shots of die casting for metallic materials, and a very 
small gap is formed in a joined portion between the 
piece blocks by means of coagulation and contraction of 

45 the metallic materials. 

[0011] In accordance with the present invention, a 
process for producing the tire curing metallic mold com- 
prises the steps of: 

performing a first shot of die casting to cast a molten 
so metallic material in a first metallic mold, and forming a 
first piece block having a partial molding surface corre- 
sponding to a tread pattern of a tire; performing a sec- 
ond shot of die casting to cast the same kind of a molten 
metallic material in a second metallic mold while the first 
55 piece block is arranged in the second metallic mold, and 
forming a second piece block on the first piece block so 
as to complement the mokfing surface; and forming a 
very small gap in a joined portion between the first and 
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second piece blocks by means of coagulation and con- 
traction of the metallic materials. 
[0012] With the invention, during casting and lami- 
nating the plurality of piece block layers constituting 
each piece by using the same kind of metallic materials, 
a very small gap is formed in a joined portion between 
the piece blocks by means of coagulation and contrac- 
tion of the metallic materials. This very small gap 
formed by coagulation and contraction of the metallic 
materials exhibits exhaust performance for discharging 
only air or gas remaining in the metallic mold well with- 
out allowing a rubber material to flow out Accordingly, a 
gap having necessary exhaust performance for a spew- 
less mold can be easily formed in an optional position of 
the molding surface based on the arrangement of the 
joined portion, and the production of defectives can be 
reduced during curing and molding while preventing 
spew formation. 

[0013] Moreover, a tire appearance can be 
improved without performing spew removal after tire 
curing or without leaving any spew traces on a tire sur- 
face, the spew traces causing deteriorated tire noises. 
[0014] In accordance with the present invention, a 
pneumatic tire comprises a tread pattern having no 
spew traces, which is formed on a tire surface by using 
the foregoing metallic mold for tire curing. 
[0015] Furthermore, in accordance with the present 
invention, a process for producing a pneumatic tire com- 
prises the step of forming a tread pattern having no 
spew traces on a tire surface by using the foregoing 
metallic mold for tire curing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] 

FIG. 1 is a perspective view of one sector constitut- 
ing a sectional type metallic mold (sector mold) for 
tire curing according to the present invention. 
FIG. 2 is a view illustrating a sector mold consti- 
tuted to be annular by interconnecting a plurality of 
sectors. 

FIG. 3 is a sectional view of a sector mold fixed in a 

metallic mold supporting device. 

FIG. 4 is a view illustrating a process for producing 

a first piece block cast by means of a first shot of die 

casting. 

FIG. 5 is a view illustrating a process for producing 
a second piece block cast by means of a second 
shot of die casting. 

FIG. 6 is an expanded sectional view showing a gap 
in an A portion of FIG. 5. 

FIG. 7 is a sectional view of a piece obtained by 

casting the first piece block and the second piece 

block in a united relation to each other. 

FIG. 8 is an expanded sectional view of an exhaust 

hole communicated with a gap in a B portion of FIG. 

7. 



FIG. 9 is a plan view of a piece obtained by casting 
the first piece block and the second piece block in a 
united relation to each other. 
FIG. 10 is a sectional view of a divisional type 
5 metallic mold for tire curing according to the inven- 
tion. 

FIG. 1 1 is a side view taken on line B-B of FIG. 10. 
FIG. 1 2 is a sectional perspective view taken on line 
C-CofFIG. 11. 

10 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0017] Fig. 1 illustrates one sector constituting a 
15 sectional type metallic mold (sector mold) for tire curing 
according to the present invention. This sector denoted 
by a reference numeral 1 is constructed by arranging a 
plurality of pieces 3 in an adjacent relation to each other, 
the pieces 3 having concave/convex parts 2 corre- 
al sponcfing to a profile of a tread section of a produced 
tire, and then fixing these pieces 3 to a back block 4. 
[0018] As shown in FIG. 2, a sector mold 1 A is con- 
structed by arranging a plurality of sectors 1 in an annu- 
lar manner. In the embodiment, eight sectors 1 form a 
25 set of divided portions of the sector moW 1A. But there 
should be no limitation placed on the number of sectors. 
For performing curing of a tire W by using the sector 
mold 1 A, a plurality of sectors 1 are fixed in a metallic 
mold supporting device 5 known in the prior art like that 
30 shown in FIG. 3. 

[0019] The metallic mold supporting device 5 is 
constructed in a manner that an outer ring 7 is sus- 
pended from the lower part of an outer peripheral edge 
of a cfisk supporting plate 6, and the sector 1 is attached 
35 to a tapered surface 8 in the inner side of the outer ring 
7 by interpolating a segment 9. The segment 9 is freely 
slid up and down with respect to the tapered surface 8, 
and the sector 1 is expanded/contracted in a diameter 
direction of the metallic mold based on an up-and-down 
40 movement of the supporting plate 6. 

[0020] An upper side mold 11 is disposed above the 
sector 1 so as to be vertically moved by interpolating an 
upper plate 1 0. On the other hand, a lower side mold 1 3 
fixed on a base plate 1 2 is disposed below the sector 1 . 
45 [0021] During curing of the tire W, the supporting 
plate 6 is moved downward to slide the segment 9 on 
the tapered surface 8. Each sector 1 is thereby moved 
in a centripetal cfirection (toward a metallic mold center), 
and the upper and lower side molds 11 and 13 are 
so tightly fixed to upper and lower ends of each sector 1. 
After the completion of curing, the supporting plate 6 is 
moved upward to move each sector 1 toward the out- 
side, and the upper side mold 11 is moved upward to 
release the molded tire W. 
55 [0022] As shown in FIG. 1, when the tread pattern 
of the tire is divided into a plurality of sections at fixed or 
optional pitches, the plurality of pieces 3 fixed on the 
back block 4 form the tread pattern by sections. Each of 
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these pieces 3 is composed of first and second piece 
blocks 3a and 3b, which are formed by laminating metal- 
lic materials by a plurality of shots of die casting. In the 
embodiment, the number of shots of die casting is two. 
But there should be no particular limitation placed on 
the number of shots. 

[0023] In a joined portion X between the casting 
metallic materials (first and second piece blocks 3a and 
3b) by a plurality of shots, a very small gap h is formed 
by means of coagulation and contraction of the metallic 
material like that shown in FIG. 6. As casting metallic 
materials in the embodiment, the same kind of alumi- 
num metal is used for the first and second piece blocks 
3a and 3b. Preferably, the very small gap h formed by 
coagulation and contraction of the metallic materials 
should be set in a range of 0.005 to 0.08mm, more pref- 
erably 0.02mm. If this gap his less than 0.005mm, then 
exhaust performance will be insufficient If the gap h 
exceeds 0.08mm, then spew formation will be facili- 
tated. By using the same kind of metallic materials for 
the first and second piece blocks 3a and 3b, the gap h 
can be prevented from fluctuating at a tire curing tem- 
perature. 

[0024] Furthermore, according to the embodiment 
of the invention, an exhaust hole 14 is formed below the 
molding surface of the piece 3 so as to be communi- 
cated with the very small gap h. This exhaust hole 1 4 is 
communicated with the backside of the piece 3 to dis- 
charge air or gas remaining in the metallic mold into 
atmosphere. 

[0025] Next, description will be made of a process 
for producing a metallic mold for tire curing according to 
the present invention by referring to FIGS. 4 to 9. 
[0026] First, prior to the process for producing a 
metallic mold for tire curing, first divided metallic molds 
20a and 20b and second divided metallic molds 21a 
and 21b are prepared: the former serving as pattern 
insert dies used in a first shot step of die casting shown 
in FIG. 4, and the latter serving as pattern insert dies 
used in a second shot step of die casting shown in FIG. 
5. In each of FIGS. 4 and 5, molten metal materials are 
pressed by a piston 22, and then injected into the pat- 
tern insert dies through a gate 23. 
[0027] By using these first and second divided 
metallic molds 20a and 20b and 21a and 21b, the piece 
3 of the metallic mold for tire curing can be produced by 
the following steps (J) to®. 

(D First shot of casting 

[0028] In step of a first shot of casting, molten metal 
(aluminum or aluminum alloy in the embodiment) is cast 
through the gate 23 by using the first divided metallic 
molds 20a and 20b as insert dies for a first shot shown 
in FIG. 4. Then, a first piece block 3a is cast to have a 
partial mokfing surface corresponding to a tread pattern 
of the tire W and an area for laminating a second piece 
block 3b. 



[0029] After having been cast, the first piece block 
3a is subjected to machine work. For example, the first 
piece block 3a may be machined in an undercut struc- 
ture so as to prevent the first piece block 3a and the sec- 

5 ond piece block 3b for a second shot from being 
disassembled. When necessary, the machine work can 
be carried out in order to change the kind, shape or 
dimension of the tread pattern. Further, work may be 
carried out so as to supply molten metal to a thin frame 

io of the tread pattern or insert a sipe. 

© Second shot of casting 

[0030] The first piece block 3a produced in the first 

15 shot step of casting is arranged in the second divided 
metallic molds 21a and 21b as shown in FIG. 5, and 
clamped so as to tightly fix the molding surface of the 
first piece block 3a to the inner surface of the metallic 
mold 21a. Then, the same kind of molten metal is cast 

20 through the gate 23 to cast the second piece block 3b 
on the first piece block 3a, the second piece block 3b 
serving to complement the molding surface of the tread 
pattern. By strongly performing the above clamping, the 
molten metal for the second shot can be prevented from 

25 flowing in between the molding surface of the first piece 
block 3a and the inner surface of the metallic mold 21a. 
Accordingly, a vent mechanism provided by the gap h 
can be surely exposed on the molding surface of the 
piece 3. By going through the second shot step of cast- 

30 ing, as shown in each of FIGS. 7 and 9, the piece 3 
composed of a laminate including the piece blocks 3a 
and 3b can be provided. In FIG. 9, hatched portions 
indicate the exposed parts of the second piece block 3b, 
and portions other than the above indicate the exposed 

36 parts of the first piece block 3a. 

[0031] A casting condition for forming the very small 
gap h by means of coagulation and contraction of metal- 
lic materials in the second shot in the joined portion X 
between the piece blocks 3a and 3b may be set based 

40 on the following factors (a) to (d). 

(a) Injection speed for die casting 

[0032] In die casting, generally, as a piston speed 
45 and a gate speed are faster, a good casting having a 
small number of casting defects in the tread pattern is 
produced. But as these speeds are fast, a very close 
relationship is set between the first and second shots to 
make it difficult to form the gap h (slit). Thus, an injection 
so speed should preferably be set slow for die casting. 
[0033] In die casting, as an injection speed is 
slower, air is prevented from flowing into the molten 
metal material. As an injection speed is faster, a surface 
shape has a better appearance. Thus, the process of 
55 the invention should be carried out in a manner that a 
low injection speed is selected at a starting time, then 
the injection speed is gradually increased, and a stroke 
end is reached at a fast speed. 
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(b) Gate 

[0034] If the gate is thick (e.g., equal to 3.5mm or 
higher), an injection pressure is transmitted more than 
necessary. Consequently, neither coagulation nor con- 
traction occurs, and the gap h (slit) cannot be formed. 
Thus, a best thickness of the gate is in a range of 0.8 to 
2.5mm. The gate should be provided such that the mol- 
ten metal can uniformly flow into a recessed groove, 
and in a place into which the molten metal easily flows. 

(c) Bath temperature of molten metal 

[0035] Generally, a bath temperature is set in a 
range of 650 to 720°C, but it should be set low in a 
range for enabling casting. If the bath temperature is 
high, then the pattern insert and the casting will be 
tightly f ixed to each other. Consequently, mold releasing 
will be difficult, and the gap h will not be formed. 

(d) Injection pressure 

[0038] Generally, a piston injection pressure for a 
good die casting is set in a range of eookgf/cm 2 to 
1 .aookgt/cm 2 This injection pressure is an optimal 
pressure for the first shot of casting, but not suited for 
the second shot of casting. 

[0037] In other words, if a high pressure is applied 
during the second shot, neither metal coagulation nor 
contraction occurs, and it is difficult to form the very 
small gap h in the joined portion X. Thus, an injection 
pressure for the second shot should preferably be set to 
be about 50% of that for the first shot, i.e., in a range of 
aookgf/cm 2 to SOOkgf/cm 2 . 

[0038] Needless to say, various casting conditions 
come to play their roles in a complicated manner. By 
increasing a gap quantity at a low injection pressure 
(i.e.. 0.08mm or higher), the occurrence rate of rubber 
over-flowing in the slit vent will be increased. At a high 
Section pressure, the deposited metal in the joined por- 
tion X will be joined tightly, and the gap quantity will 
approach zero without limit. Consequently, an air vent- 
ing effect will not be provided. 

® Formation of exhaust hole comrrtunicated with the 

gap 

[0039] After the production of the piece 3 by lami- 
nating the first and second piece blocks 3a and 3b by 
means of die casting, an exhaust hole 14 is formed 
below the molding surface of the tread pattern by 
machine work so as to be communicated with the very 
small gap h. 

® Leakage test 

[0040] In order to determine sure formation of the 
slit vent composed of the gap h, verification is made as 



to a leaking state by dipping the piece 3 in a water tank 
or the like, and then applying an air pressure of 0.1 to 
2.0kgf/cm 2 . Then, a spew! ess piece is completed. 
[0041 ] A plurality of pieces 3 thus obtained are fixed 

5 to the back block 4 without securing any gaps by a 
spacer or the like. Then, the sector 1 is assembled by 
lightly welding all the pieces to one another. The sector 
1 may be assembled without welding the pieces to one 
another. Then, by fitting the sector 1 in the segment 9, 

w preparation of tire curing and making machine is com- 
pleted. 

[0042] As described above, according to the 
present invention, during casting and laminating the f irst 
and second piece blocks 3a and 3b by using the same 

is kind of metallic materials, the very small gap h is formed 
by means of metal coagulation and contraction in the 
joined portion X between the piece blocks 3a and 3b 
made of the metallic materials by the first and second 
shots of casting. Accordingly, formation of the gap h for 

20 exhaustion can be facilitated without performing any 
particular work for the pieces or providing any members 
such as spaces between the pieces during the assem- 
bling of the sector 1. 

[0043] By using the metallic mold for tire curing, 
25 which is provided by the present invention, to perform 
curing and mokfing for a pneumatic tire, the production 
of defectives during curing and molding can be reduced 
while preventing spew formation. In addition, a tire 
appearance can be improved without removing any 
30 spews after tire curing or leaving any spew traces on the 
tire surface, the spew traces causing deteriorated tire 
noises. 

[0044] In the foregoing embodiment, aluminum 
alloys as the same kind of metal for die casting are used 
55 for the first and second shots of die casting. But a metal- 
lic mold can be produced by zinc alloy die casting or 
magnesium alloy die casting. For a material of the back 
block 4, preferably, an aluminum alloy or steel should be 
used. 

40 [0045] The embodiment has been described based 
on the case of using the sector mold as a sectional type 
metallic mold for tire curing, which is constructed by 
using the plurality of sectors. But the present invention 
can also be appK ed to a divisional type metallic mold for 

45 tire curing as shown in FIGS. 10 to 12. 

[0048] Specifically, FIG. 10 shows a mold 1B, which 
is divided into two portions: upper and lower molds 15 
and 16. 

[0047] FIG. 1 1 is a view taken on line B-B of FIG. 

so 10, and FIG. 12 is a sectional perspective view taken on 
line C-C of FIG. 11. The same constituting elements as 
those of the forgoing sector mold are denoted by the 
same reference numerate, and description thereof will 
be omitted. The upper and lower molds 15 and 16 are 

55 provided with back rings 17 and 18 respectively from 
the tread section of the tire to side parts. A plurality of 
pieces 3 are fixed to the tread forming portions of the 
back rings 17 and 18. 
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[0048] Also, in the upper and lower divisional type 
mold 1B, as shown in FIG. 12, each piece 3 is com- 
posed of first and second piece blocks 3a and 3b, which 
are laminated by die casting. A very small gap is formed 
in a joined portion between the piece blocks 3a and 3b s 
by means of metallic material coagulation and contrac- 
tion. Accordingly, a necessary slit vent can be easily 
provided as a spewless mold in an optional position of a 
molding surface. 

[0049] Because of the foregoing constitution, the io 
present invention is quite advantageous in the following 
respects. 

[0050] For producing the piece by casting and lami- 
nating the same kind of metallic materials, in a joined 
portion between piece blocks made of metallic materials is 
by first and second shots of casting, a very small gap is 
formed by means of coagulation and contraction of the 
metallic materials for the second shot. This gap can be 
used as a vent mechanism for the spewless mold. Thus, 
it is not necessary to form any gaps between the pieces 20 
during assembling of the sector or the like. 
[0051] By using the same kind of metallic materials 
to make plural layers of piece blocks, a gap quantity in 
the joined portion can be verified at a room temperature- 
Necessary exhaust performance can be secured for the 2s 
spewless mold 

[0052] The gap can be set in a necessary optional 
position based on the arrangement of the joined portion. 
The gap quantity can be easily controlled based on the 
casting conditions for the second shot 30 
[0053] Since a necessary and suff icient exhaust cir- 
cuit can be provided for the spewless mold, the neces- 
sity of a conventional vacuum circuit can be eliminated. 
[0054] Since the gap discharges only air and gas 
remaining in the metallic mold well without allowing the 36 
rubber material to flow out, the production of defective 
tires can be prevented during curing and molding while 
preventing spew formation. 

[0055] A tire appearance can be improved without 
performing spew removal after tire curing and without 40 
leaving any spew traces on the tire surface, which cause 
deteriorated tire noises. 

Claims 

46 

1 . A metallic mold for tire curing comprising a plurality 
of pi eces for forming a tread pattern of a tire by sec- 
tions, the pieces being fixed to a back block and 
arranged in an annular form, characterized in that 
each of said pieces is composed of a plurality of so 
piece block layers laminated by performing a plural- 
ity of shots of die casting for metallic materials, and 

a very small gap is formed in a joined portion 
between the piece blocks by means of coagulation 
and contraction of the metallic materials. ss 

2. A metallic mold for tire curing according to claim 1 , 
wherein said plurality of piece block layers are 



made of the same kind of metallic materials. 

3. A metallic mold for tire curing according to claim 1 
a 2, wherein each of said pieces is composed of 
two piece block layers. 

4. A metallic mold for tire curing according to any one 
of claims 1 to 3, wherein said very small gap formed 
by coagulation and contraction of the metallic mate- 
rials is set in a range of 0.005 to 0.08mm. 

5. A metallic mold for tire curing according to any one 
of claims 1 to 4. wherein an exhaust hole is formed 
below a molding surface of said piece to be commu- 
nicated with the very small gap. 

6. A process for producing tire curing metallic mold 
comprising the steps of: 

performing a first shot of die casting to cast a mol- 
ten metallic material in a first metallic mold, and 
forming a first piece block having a partial molding 
surface corresponding to a tread pattern of a tire; 
performing a second shot of die casting to cast the 
same kind of a molten metallic material in a second 
metallic moid while the first piece block is arranged 
in the second metallic mold, and forming a second 
piece block on the first piece block to complement 
the molding surface; and forming a very small gap 
in a joined portion between the first and second 
piece blocks by means of coagulation and contrac- 
tion of the metallic materials. 

7. A process for producing a metallic mold for tire cur- 
ing according to claim 6, wherein the first piece 
block formed in the first shot step is formed in an 
undercut structure by machine work, and then fed 
to the second shot step. 

a A process for producing a metallic mold for tire cur- 
ing according to claim 6 or 7, wherein an injection 
pressure for the first shot step is set in a range of 
600 to 1,200kgf/cm 2 , and an injection pressure for 
the second shot step is set in a range of 300 to 
SOOkgffcm 2 . 

9. A pneumatic tire comprising: a tread pattern formed 
by a tire curing metallic mold specified in any one of 
claims 1 to 5 without leaving any spew traces on a 
tire surface. 

10. A process for producing a pneumatic tire compris- 
ing the step of: forming a tread pattern by using a 
tire curing metallic mold specified in any one of 
claims 1 to 5 without leaving any spew traces on a 
tire surface. 
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